With regard to the beneficial impact of lifestyle interventions on weight and abdominal obesity management, our objective was to identify which components of a lifestyle-intervention program [physical activity (PA), energy and macronutrient intake, diet quality] had an influence on visceral adipose tissue (VAT) loss. The present lifestyle intervention targeted a daily energy deficit (500 kcal), coupled with a PA program (160 min/wk). From the 144 participants initially recruited, 93 viscerally obese men (age: 49 6 1 y; waist circumference: 108 6 9 cm; plasma triglyceride concentration: 2.46 6 0.09 mmol/L) who completed a 3-d dietary journal both at baseline and after 1 y of intervention and a daily PA journal for 1 y were considered in the present analyses. Body composition and fat distribution were assessed by using dual-energy X-ray absorptiometry and computed tomography. After 1 y, abdominally obese men significantly improved their diet quality, as assessed by the Dietary Approaches to Stop Hypertension (DASH)-derived diet quality (DQ) score (P < 0.0001). Improved DQ and higher levels of PA were both independently and significantly associated with reductions in body weight, fat mass, VAT, and thigh muscle fat content, beyond reported energy intake or diet macronutrient composition. When stratified according to the level of PA and DQ [PA2 (low PA), DQ2 (low DQ), PA+ (high PA), DQ+ (high DQ)], the PA+/DQ+ group showed reductions in VAT that were 20% greater than in the PA2/DQ+ group, 28% greater than in the PA+/DQ2 group, and 50% (P < 0.05) greater than in the PA2/DQ2 group. Our results highlight the strong contribution of DQ beyond macronutrient and energy content to changes in body composition and suggest that synergistic changes in both DQ and PA levels optimally reduce VAT in men with features of metabolic syndrome.
Introduction
Lifestyle interventions focusing on sustainable changes in eating habits and increased physical activity are highly recommended for weight management as well as for primary prevention of cardiovascular disease (CVD) 7 and type 2 diabetes (1,2). Excess fat deposition in the abdomen, particularly excess visceral adiposity, promotes the development of an atherogenic-prothromboticinflammatory profile and is considered a risk factor for type 2 diabetes and CVD (3, 4) . On that basis, participants with abdominal obesity may particularly benefit from lifestyle intervention programs (5) (6) (7) . Among the few studies that have reported the effects of lifestyle intervention on visceral adiposity, we previously observed a preferential loss of visceral adipose tissue (VAT) in response to a healthy eating and physical activity (PA) lifestyle modification program associated with improvement in cardiometabolic risk (CMR) factors (6, (8) (9) (10) (11) (12) . Little is known, however, about the specific key components of lifestyle intervention programs that could have a selective influence on VAT.
The link between dietary patterns and adiposity/body fat distribution has been highlighted in epidemiologic observational studies (13, 14) . In particular, a higher overall diet quality (DQ) has been associated with a lower volume of VAT, a lower body weight (15) , and a lower waist circumference (16) . Moreover, a Mediterranean diet was related to a lower 5-y gain in abdominal adiposity (17, 18) . In the 1-y Oslo Diet and Exercise Study, an increase in DQ score was associated with significant reductions in weight and waist circumference (19) .
The present lifestyle modification program (SYNERGIE) combined healthy eating and exercise/PA for the clinical management of viscerally obese men to target a reduction in visceral adiposity and associated CMR. We have previously shown that after 1 y, participants who took part in the program significantly reduced their body weight and their visceral adiposity and significantly improved their glucose tolerance status (10, 11) . Our hypothesis is that such improvements were driven by specific changes in dietary patterns/PA. Thus, our objectives were as follows: 1) to characterize the effects of lifestyle intervention on DQ; and 2) to identify the diet and PA correlates of the 1-y improvements in anthropometric parameters and body composition/ fat distribution.
Participants and Methods

Study population
Sedentary but asymptomatic abdominally obese, hypertriglyceridemic men were recruited by media advertising in the Quebec City area (Canada) to participate in a 3-y lifestyle modification program. One hundred forty-four men (aged 30-65 y old) met our inclusion criteria [waist circumference $90 cm, plasma TG concentration $1.69 mmol/L and/or plasma HDL-cholesterol concentration <1.03 mmol/L, and body weight stable (62 kg) for the 6 mo preceding the intervention] and were selected for the study. Type 2 diabetes, BMI values <25 or >40 kg/m 2 , or use of medication targeting body weight, hypertension, various dyslipidemias, CVD, or glucose metabolism were considered as exclusion criteria. Informed written consent was obtained from all participants before their inclusion in the study, which was approved by the Medical Ethics Committees of Université Laval and the Institut Universitaire de Cardiologie et de Pneumologie de Québec.
Study design
For 1 y, the participants followed a healthy-eating/PA/exercise program (SYNERGIE program), consisting of frequent individual counseling sessions to improve the participantsÕ nutritional and PA/ exercise habits. The study design has been described previously (10, 11) . In short, the SYNERGIE program targeted a daily energy deficit of ;500 kcal, coupled with a PA program aimed at gradually reaching 160 min/wk of moderate-intensity endurance exercise on the basis of a personalized follow-up provided by registered dietitians and kinesiologists.
Dietary intervention. The ;500-kcal daily deficit targeted a macronutrient composition of 45-50% of carbohydrates, 20-25% of proteins (preferentially fish and lean sources), and 25-30% of lipids (preferentially unsaturated). Participants were also asked to limit their consumption of energy-dense foods.
PA/exercise intervention. The participants were also asked to wear a pedometer and to reach a daily target of 10,000 steps. PA/exercise prescription included 2 to 7 sessions of 30 to 60 min each per week. Both dietary counseling and the PA /exercise program were tailored to take into account participantsÕ characteristics and preferences.
Diet and PA assessment 3-d dietary record. At baseline and after 1 y of intervention, the participants completed a 3-d dietary record including a nonworking day to evaluate mean daily energy intake, macronutrients, micronutrients, and fiber intake using Nutrifiq2001 software (version 2.0; Laval University). A trained dietitian reviewed the 3-d diary with each participant regarding the reported quantities and type of foods.
DQ and DASH-derived DQ score. To assess DQ, data from the 3-d dietary diaries were standardized to the number of daily servings (rounded to the nearest one-fourth serving) of 34 specified food groups (see list in Supplemental Table 1 ). Standardized servings sizes were determined according to CanadaÕs Food Guide (20) , and each diary was analyzed and cross-validated by 2 trained dietitians.
The Dietary Approaches to Stop Hypertension (DASH)-derived DQ score was created from the original concept of Gü nther et al. (21) , which has been updated and extended to meet the dietary metrics for defining and monitoring ideal cardiovascular health, as defined by the American Heart Association (22) . Briefly, the DASH-derived DQ score is the sum of 9 food-group/nutrient scores for the following categories: fruits; vegetables; grain products (total and whole grains); dairy products and alternatives; processed meat; fish; nuts, legumes, and seeds; oils and fats (total and saturated fats); and sugar and sweets. A value from 0 to 10 was assigned for each food group on the basis of compliance to the recommendations. The definition and calculation of the DASH-derived DQ score (minimum value, 0; maximum value, 90) are presented in Supplemental Table 2 . For each individual, serving sizes were adjusted for daily energy intake.
PA assessment. Participants recorded their supervised and unsupervised PA in a daily diary. Mean number of steps per day were also obtained from the pedometer.
Group designation. Men were stratified into the following 4 groups according to their median PA level (132 min/wk) and to their median DASH-derived DQ score at 1 y (52.2): a low-PA/low-DQ (PA2/DQ2) group, a low-PA/high-DQ (PA2/DQ+) group, a high-PA/low-DQ (PA+/DQ2) group, and a high-PA/high-DQ (PA+/DQ+) group.
Cardiorespiratory fitness
Cardiorespiratory fitness was assessed by using a submaximal standardized exercise test on a TMX 425 treadmill (Trackmaster) linked to a QuarkB2 monitor (Cosmed). As previously described, the participantÕs heart rate and the estimated metabolic task equivalents reached by the participant at a heart rate of 150 beats/min were assessed as fitness endpoints (10, 11) .
Anthropometric measurements and body composition
Anthropometric, fat mass, and fat-free mass measurements were performed as previously described (23, 24) .
Computed tomography
Assessment of cross-sectional areas of VAT and subcutaneous adipose tissue (SAT) by computed tomography (CT) and calculation of the partial volumes of VAT and SAT between L2-L3 and L4-L5 were performed by using previously described procedures (25) (26) (27) . Midthigh total muscle tissue cross-sectional areas were also assessed by CT and were further subdivided as low-attenuation (LA) muscle area [from 0 to 34 Hounsfield units (HU)], and normal-attenuation (NA) muscle area [from 35 to 100 HU]. LA muscle area would reflect a higher muscle fat content, whereas NA muscle would reflect a low muscle fat content, as previously described (5).
Blood pressure
Blood pressure and pulse rate measurements were taken by using a sphygmomanometer and a stethoscope as previously described (28) .
Plasma lipoprotein-lipid profile
Fasting plasma TG, LDL-cholesterol, and HDL-cholesterol concentrations were determined according to standardized procedures (10, 11) .
Statistical analyses
Descriptive data are expressed as means 6 SDs in tables and as means 6 SEMs in figures. Statistical differences in anthropometric variables, body composition, and CMR factors and intervention variables (PA and diet) before and after the 1-y intervention were analyzed by paired t test for the whole group. Spearman correlations were used to assess associations between the intervention diet and PA variables and anthropometric and body composition/fat distribution variables. Multiple regression analyses were performed with anthropometric variables Diet quality and reduction in visceral adiposity 1075 and body composition/fat distribution as dependent variables, and PA and dietary variables as independent variables to determine the relative and independent contributions of the intervention parameters to improvement in body composition/fat distribution. Repeated-measures ANOVA (PROC MIXED; SAS Institute) was used to compare the 4 subgroups (group effect: PA2/DQ2, PA2/DQ+, PA+/DQ2, or PA+/DQ+, time effect: before and after 1-y intervention and the group 3 time interaction), followed by TukeyÕs post hoc analyses. Results were considered significant at P < 0.05. All statistical analyses were performed by using the SAS statistical package, version 9.2 (SAS Institute).
Results
Of the 144 men who were initially involved in the study, 27 men dropped out over the 1-y intervention. Therefore, only the 93 participants who completed the 1-y lifestyle intervention and who had complete data available for nutrition and PA assessment, as well as for body fat distribution and CT imaging, were considered for the present analyses.
After the 1-y intervention, the 93 men presented similar improvements in terms of anthropometric parameters, body composition and fat distribution (Supplemental Table 3 ) compared to the 144 men who completed the intervention regardless of whether or not their full profile was available (10) . As expected and previously reported, the participants significantly reduced their reported total daily energy intake (P < 0.0001), and they increased their volume of reported PA (+156 6 79 min/wk) and their mean daily number of steps ( Table 1) . Cardiorespiratory fitness was also significantly increased by 20% (P < 0.0001).
One-year SYNERGIE lifestyle intervention improved DQ.
Over the 1-y intervention, the macronutrient composition of the diet significantly improved, with a decrease in lipid intake. The percentage of energy from protein also increased (Table 1 ; P < 0.0001). Table 2 presents the mean daily intake of specific food products (number of standardized servings) at baseline and after the 1-y intervention. This sample of viscerally obese men increased their intake of fruits (all types) and vegetables ingested as soups or juices. The relative intake of whole-grain products was significantly increased, as well as the consumption of milk, yogurt, and low-fat cheese (P < 0.0001). With regard to meats and alternatives, no difference in absolute intake was recorded, but their proportion of total energy intake significantly increased with the exception of eggs. The intake of hydrogenated and/or saturated fats and butter was reduced. The consumption of high-fat and highly sweetened products decreased significantly, except for granulated sugar. The consumption of sugarsweetened beverages substantially decreased to <2 daily servings (P < 0.0001), whereas the consumption of artificially sweetened beverages significantly increased by half a serving per day (P < 0.002).
To further characterize the DQ changes over the 1-y intervention program, we calculated an integrative DASHderived DQ score at baseline and after 1 y of intervention (Fig.  1A) . As shown in Figure 1B , the subscores for all products except for total oils and fat and sodium significantly increased over the 1-y intervention, reaching $70% of the maximal score for vegetables, total grain and whole-grain products, and dairy products and ;50% of the maximal score for fruits; processed meat; fish; nuts, legumes, and seeds; saturated fat; and sugar and sweets. As a result, the DASH-derived DQ score significantly improved over the 1-y intervention (P < 0.0001).
Diet and PA correlates of 1-y improvements in body composition and abdominal fat distribution. Univariate correlation analyses were performed to examine the relationships between changes and 1-y responses in anthropometric parameters and body composition/fat distribution and in diet and PA variables (Supplemental Table 4 ). Mean volume of PA, the final mean number of steps, as well as cardiorespiratory fitness were all related to improvements in anthropometric paremeters and in body composition/fat distribution variables (P < 0.05). Changes Values are means 6 SDs, n = 93. Asterisks indicate differences from baseline using paired t test: *P , 0.05, **P , 0.01, and ***P , 0.0001. MET, metabolic equivalent task. 2 At a standardized submaximal workload (treadmill exercise).
in anthropometric parameters and in body composition/fat distribution were not related to either total energy intake or carbohydrate or lipid intakes (absolute or % of energy intake), except for an inverse correlation between changes in BMI, fat mass (%) and volume of SAT, and protein intake. When food products were considered, the number of servings of wholegrain products, yogurt, vegetable juices, and sugar-sweetened beverages were (inversely) related to body composition improvements (data not shown). DQ, as described by the DASHderived DQ score at 1 y, was significantly associated with 1-y changes in BMI, waist circumference, percentage fat mass, and volumes of VAT and SAT. More specifically, subscores for vegetables, whole-grain products, and sweets were associated with improvements in body composition (data not shown).
Multiple regression analyses were then performed to quantify the relative contributions of PA/exercise, energy intake, and DQ to the improvements in anthropometric parameters and in body composition/fat distribution ( Table 3 ). The regression model included mean PA level, mean daily number of steps, DASHderived DQ score, and mean daily energy intake at year 1 as independent variables. Both mean PA level/daily number of steps and DASH-derived DQ score, but not energy intake, were significantly independently associated with 1-y level and changes in BMI, waist circumference, percentage fat mass, and VAT. Only the mean daily number of steps was independently associated with 1-y change in LA or NA muscle areas.
One-year improvements in body composition and abdominal fat distribution according to level of PA/exercise and of DQ achieved after 1 y of intervention. After the 1-y SYNERGIE intervention, the 4 subgroups, classified on the basis of the participantsÕ magnitude of changes in their PA and DQ levels (PA2/DQ2, PA2/DQ+, PA+/DQ2, PA+/DQ+), all showed an increase in their level of PA and in the daily number of steps and a reduction in their total energy intake. However, only the DQ+ groups significantly increased their DASH-derived DQ score (P < 0.0001). The volume of PA was twice as high in the PA+ subgroups than in the PA2 groups (P < 0.0001). The compliance to the nutritional and PA sessions was not different between groups (data not shown). Cardiorespiratory fitness significantly improved in all groups, with the PA+/DQ+ group presenting a significantly higher cardiorespiratory fitness after 1 y than the PA2/DQ2 group (post hoc analysis, P < 0.05). BMI, waist circumference, percentage fat mass, and volumes of VAT and SAT were significantly reduced in all groups (Table 4) . However, the magnitude of changes differed by group (Table 4 : significant time 3 group interaction, P < 0.01; Fig. 2 ). The decrease in body weight was almost twice as high in the PA+/DQ+ group (28.8 6 0.9 kg) than in the PA2/DQ2 group (24.7 6 0.8 kg) (P < 0.0001). For percentage fat mass and volume of SAT, the reduction was more pronounced in both PA+ groups (with high PA/exercise level), as was also the case for waist circumference (29 6 5 and 211 6 6 cm in the PA+ groups vs. 25 6 4 cm in the PA2/DQ2 group, P < 0.05). However, the reduction in VAT volume was significantly higher in the DQ+ groups (2542 6 57 and 2647 6 65 cm 3 ) compared with the PA2/ DQ2 group (2322 6 76 cm 3 ) (P < 0.05). After 1 y of intervention, although final values for all anthropometric and body composition/fat distribution variables were the lowest in the PA+/DQ+ group, such differences in the other subgroups did not reach significance. Values are means 6 SDs, n = 93. Analyses were performed by repeated-measures ANOVA to test the effect of time (before and after intervention), group (according to diet quality and physical activity levels), and time 3 group interaction. TukeyÕs post hoc analyses were performed to assess differences between baseline and after 1 y of intervention in each group (*P , 0.05) and to assess differences between groups at specific time points: y significantly different than the PA2/DQ2 group; yy significantly different than the PA +/DQ+ group. DASH, Dietary Approaches to Stop Hypertension; LA, low-attenuation; MET, metabolic equivalent task; NA, normal-attenuation; PA2/DQ2, low physical activity/ low diet quality; PA2/DQ+, low physical activity/high diet quality; PA+/DQ2, high physical activity/low diet quality; PA+/DQ+, high physical activity/high diet quality; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue.
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Discussion
After 1 y of a lifestyle-intervention program focusing on healthy eating/PA/exercise, abdominally obese men significantly improved the quality of their diet, as assessed by the DASH-derived DQ score. Our study indicates that higher levels of DQ and PA were both independently and significantly associated with reductions in body weight, fat mass, VAT, and midthigh muscle fat content, beyond energy intake. Although all intervention subgroups improved their body composition/ abdominal fat distribution, greater reductions in body weight, waist circumference, fat mass, and VAT were obtained among participants showing higher levels of both DQ and PA. The present results highlight the strong contribution of DQ beyond macronutrient and energy content to changes in body composition and suggest that synergistic changes in both DQ and PA levels optimally reduce VAT in men with features of metabolic syndrome.
One-year SYNERGIE intervention improved DQ. The SYNERGIE program was based on a personalized follow-up by trained dietitians and kinesiologists, and aimed at reshaping participantsÕ nutritional and PA/exercise habits. Each participant benefited from an individually tailored nutritional and exercise program and presented a unique diet and PA pattern after 1 y of intervention. The SYNERGIE lifestyle-intervention program significantly increased the level of PA (minutes of PA), including the daily number of steps, as well as significantly reduced the total daily energy intake while improving the overall quality of the diet in viscerally obese men. To estimate the quality of the diet, we used a novel score derived from both the DASH and American Heart Association recommendations (21, 22) . This score integrates the traditional features of nutritional recommendations (fruits and vegetables, whole grains, fats and saturated fats, fish) while devoting particular attention to processed meat, legumes and nuts, and added sugars or sodium. After 1 y, the participants significantly increased their subscores associated with all of these specific food groups, except for sodium intake, which remained too high. It is important to note that total fat intake almost already reached recommendations at baseline. Such findings further justify the recent focus in updated public health policies on ''food-oriented'' recommendations.
Both DQ and PA are significant determinants of improvements in body composition and visceral adiposity. In the present study, viscerally obese men with both the highest level of PA and highest DQ score represented the subgroups who benefited the most from the intervention program in terms of body composition/fat distribution compared with participants with the lowest level of PA and lowest DQ score. Interestingly, no difference was observed between the 2 groups who improved either their DQ or their level of PA. Several studies have investigated whether exercise and/or dietary intervention would be efficient to achieve VAT loss and led to discrepant conclusions regarding the most beneficial intervention. Two short-term studies in obese participants did not observe a significant contribution of exercise in addition to caloric restriction in terms of abdominal fat loss (29, 30) , whereas greater reductions in weight, BMI, waist circumference, and body fat levels were reported when a reduced-calorie diet was coupled with exercise (31) . Interestingly, after 1 y of the SYNERGIE intervention, obese men significantly reduced their quantity of LA muscle, reflecting a lower muscle fat content, and increased their quantity of NA muscle, reflecting greater lean muscle content. Such improvements in midthigh muscle composition were associated with higher levels of DQ and PA. Hence, this combined reshaping of fat distribution/muscle composition may have had additional beneficial effects on insulin sensitivity and on the CMR profile of these abdominally obese men (10, 11) .
To our knowledge, only 1 study has previously investigated the link between DQ, exercise, and body fat distribution during a lifestyle intervention; the Oslo Diet and Exercise Study (19) , SEMs, n = 93. For each variable, labeled means without a common letter differ, P , 0.05. PA2/DQ2, low physical activity/low diet quality; PA2/DQ+, low physical activity/high diet quality; PA+/DQ2, high physical activity/low diet quality; PA+/DQ+, high physical activity/high diet quality; SAT, subcutaneous adipose tissue; VAT, visceral adipose tissue.
which used waist circumference as a surrogate for visceral adiposity and a population-specific a priori diet score, using tertiles of food-group intake predefined as detrimental, neutral, or beneficial for health. In accordance with our results, this study showed that the greatest improvements in DQ were associated with the most substantial decreases in body weight and waist circumference, regardless of energy intake.
Together, these findings support the hypothesis that the efficacy of lifestyle interventions may rely on the qualitative features of the diet as much as on their quantitative features, combined with a sufficient increase in PA/exercise. DQ and visceral adiposity. Although we were able to induce a significant reduction in the proportion of calories from fat and a reported decrease in total energy intake of ;500 kcal, these factors were not significant contributors to changes in body composition/fat distribution. However, it must be acknowledged that all participants were asked to reduce these factors by design and this may have limited their impact on body composition due to the fact that all volunteers reduced their energy intake and fat intake to a similar extent, such reducing the range of changes among them. However, previous authors have also reported similar reductions in body weight or waist circumference (32) , body fat, VAT, or liver fat (33) regardless of the relative proportion of carbohydrates, lipids, or proteins in the reduced-energy diets tested. It has also been suggested that replacement of dietary carbohydrates by proteins in low-fat diets may be beneficial for body composition, notably by promoting greater muscle mass sparing (34) (35) (36) . In the present study, protein intake was not associated with changes in muscle mass composition or with changes in overall body composition.
When investigating the qualitative diet changes, we observed that our participants significantly increased their intake of fruits and vegetables, whole-grain products, and milk and low-fat dairy products and reduced their intake of hydrogenated/ saturated fats, fast foods, high-fat/highly sweetened products, and sugar-sweetened beverages, in line with our dietary recommendations. Although some specific food products were related to changes in anthropometric parameters and in body composition/ fat distribution, only the DASH-derived DQ score, which integrated measures of overall diet composition and quality, was independently associated with changes in body composition beyond energy intake.
Our findings also support the concept of food synergy (19) , which implies that each constituent of the food product may alter energy balance/body composition beyond the effect of calories or nutrients, both individually and through interrelations with other food constituents. This concept may also partly explain the additive effect of the overall DQ combining beneficial effects of several food groups.
In the Framingham study, a higher intake of whole-grain products was associated with lower VAT, whereas higher intake of refined-grain products was related to higher VAT (37) , suggesting that the replacement of refined-grain products by whole-grain products would be an efficient tool to reduce abdominal adiposity. Similarly, in our study, the participants concomitantly increased their intake of whole-grain products while their intake of refined grains was proportionally reduced. Such an effect may be partly mediated by the higher dietary fiber content (38) . Fiber-rich products may alter body fat distribution through the following several potential mechanisms: satiating effects, increased gut hormone secretion, reduced postprandial blood glucose response, and improved insulin sensitivity, which would influence fuel partitioning to favor fat oxidation.
With regard to dairy products, although a potential antiadipogenic effect has been suggested, effects on body fat distribution and VAT remain inconsistent (39). Zemel et al. (40) showed that hypocaloric diets supplemented with either calcium or dairy products were associated with significantly higher fat trunk losses than nonsupplemented diets. Other authors reported the importance of protein and fat intake associated with dairy intake to optimize weight loss and VAT reduction (41, 42) . Interestingly, the positive association between yogurt and weight loss in our study is in accordance with prospective data from large U.S. cohorts of >120,000 participants that demonstrated a negative association between yogurt and weight gain (14) .
The consumption of sugar-sweetened beverages (43, 44) or fructose (45) has also been positively associated with weight and VAT gain. Moreover, a reduction in sugar-sweetened beverages of 1 serving/d would be associated with a significant long-term decrease in body weight (46) . In the present study, the sugarsweetened beverage intake was significantly reduced (21.35 serving/d), contributing to the improvement of the DASHderived DQ score, in accordance with findings from Thomson et al. (47) . We can assume that the synergistic positive modifications in several food groups that are known to be associated with visceral adiposity may explain the significant effect of DQ on VAT loss in our study.
Strengths and limitations.
Although the limits of self-reported dietary diaries have to be acknowledged, the 3-d dietary diaries were revised by a trained dietitian with the participant using photographs of typical foods to accurately identify portion sizes. Other lifestyle factors, such as type of PA, sleep, and stress, or participantsÕ characteristics, such as sex or ethnicity, may also independently affect fat distribution in response to the intervention. Although derived from well-established dietary guidelines, the DASH-derived DQ score should be further validated in longitudinal studies. Moreover, we acknowledge that because precise data collection was performed before and after the 1-y intervention, an analysis of the time course of the induced changes in both dietary habits and PA/exercise level (intermediate time points) was not available but would have been of high interest to study the potential effect of the kinetics of such changes beyond the magnitude of 1-y changes. Specific dedicated studies should be performed to further investigate whether different time courses of lifestyle changes would be more beneficial for compliance with interventions and maintenance of VAT loss.
In conclusion, specific lifestyle interventions that would preferentially target VAT reduction are of prime interest to manage the cluster of cardiometabolic abnormalities associated with abdominal obesity. Our approach showed that personalized counseling did improve DQ beyond energy restriction and that such improvements influenced body composition/fat distribution. The present findings highlight the importance of targeting both DQ and PA in the management of the CMR profile of middle-aged sedentary men with visceral obesity.
